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(54) POSITIVE PHOTOSENSITIVE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a positive photosensitive compsn. having high 
photosensitivity and usable under light in a wide wavelength range by 
incorporating a specified three-dimensionally crosslinked resin and a compd. 
which is decomposed by irradiation with active light or radiation to generate 
an acid. 

CONSTITUTION: This photosensitive compsn. contains a three- 
dimensionally cr_ossHnked_resin (a) having at least one of units represented 
by formulae I — III as structural units decomposable by an acid and a compd. 
(b) which is decomposed by irradiation with active light or radiation to 
generate an acid. In the formulae I — III. each of R1 and R2 is H, alkyl, alkoxy, 
aryl or aryloxy. The compd. (b) is an o-naphthoquinonediazido compd. 
repr sented by formula IV (where A is a divalent optionally substd. aliphatic 
residue or a divalent optionally substd. arom. residue). 
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h 'J^f □-jl/^'pAyyxf Uy bfx;Wf-yJ-x--r 
;K ^>^x'J7'J F-^^xf l,>t^;^^x»r 
;K ^y^x<;^ y h-;uh 'jxf-i/>t + x;bftx- 

t-;K 1. 2-v (e*x;U^5fx-x;U^ h^ri/) ^> 
i?y, 1, 2- (yt*x;Vf^-x-r;M h^i/) 
-tfV, 1, 2-v (t-^x-f^x^S/) Aty 

-tfy, 3fet/{rUTo— (VI 1-4 2) - (VI I 
-5 6) ■C^Sn^ft^4feS:&Cf S3 ttfTtStfin 

[0 0 2 9] 
[ftl5] 
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(VH-42) 

OCH 2 CH 2 -S-CH = CH 2 
CH 2 = CH-S-CH 2 CH 2 -Q^^ 
(Vn-43) 

CH2 = CH-S-CH 2 CH 2 0-^^-OCH 2 CH 2 -S-CH=CH 2 
(Vn-44) 

CH 2 = CH - S - CH 2 CH 2 0 OCH 2 CH 2 - S - CH = CH 2 
(VII- 45) 



CH 2 = CH- S - CH 2 CH 2 -0^( V 0 - CH 2 CH 2 - S - CH = CH 2 




CVH-46) 

OCH 2 CH 2 -S-CH = CH 2 




CH 2 = CH-S-CH 2 CH 2 -0" ^ 

OCH 2 CH 2 -S-CH = CH 2 
(VII-47) 

CH 3 

CH 2 =CH-S-CH 2 CH 2 -0-^^-C-^^-OCH 2 CH 2 -S-CH = CH 2 

CH 3 

(VH-48) 

CH 2 =CH-S-CH 2 CH 2 -0-^^C^^^-0-CH 2 CH 2 -S-CH = CH 2 
(VU-49) 

CH 2 = CH-S-CH 2 CH 2 -0-^^C^^-0-CH 2 CH 2 -S-CH=CH 2 



[0 0 3 0] 
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(VII- 50) 

CH 2 =CH-S 

(VII-51) 

CH 2 =CH-S 



(VII-52) 



(16) 



2 8 4 4 



30 



CH 3 



C 
I 

CH 3 



0 



CH 2 = CH-S-^yc 



S-CH=CH 2 



^S-CH = CH 2 

H 



S-CH=CH 2 



(VII -53) 



CF 3 

CH 2 = CH-S-CH 2 CH 2 0-^^-C-^^-OCH 2 CH 2 -S-CH^CH 2 

CF 3 



(VII -54) 



CH 2 = C1T Me 




Me err 



Me ^CH=CH 2 
S 



Me 




SCH = CH 2 




[003 1] 
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(VII -56) 



32 



CII 2 = CH-S 



CH 3 /r-Tx CH 3 



CH 3 



^^-S-CH = CH 2 



SCH = CH 2 



(VH-57) 



CH 2 =CH-S 




S-CH=CH 2 



[0 0 3 2] — — jft* (VIII) (B = CO-0 

yt-jVx-r;K -Y V 7^;H»>?ynbf U>bfx;i/x 

ii^xf i/>ex;bx-f;K * 3 yfyxf- u > tf 
-^x-r^K fl/7^H8^xf l/>ex;l/ftx- 

r;k 7 ^ ; K8 y x u y e x ;u f 7l- x » r ; K -f y 7 
?;Uf©;yx^ l/> tfx ^^x-t^K 7^;H8y/a 
ei/y^Mtx-f;K rL^7^Hy7Dlfl/> 

*-:*x — t^K 7l/-f>ii;xf l/yt'xyl/ftx-f 
As 7 -7;H8yxf uy tfx;!/«^*x-r;U, <Y * n > 
(8 v x u y t* xi ; w ^ * x - -? ; u 3? & I f & r fc * * T £ 

Ttt, TfB-^* (IX) , (X) Sfcli (XI) 

ssns?gtt***wr s tfx^x-^Mt^sfca 

£fbfM&i:<Z>KJEfc J: vM^ia?) t + x;i,x-f;«^ 
l± fcf x * x - -r ;u3fi^^<t^«J Sr^Cf 



S-CH = CH 2 

20 CH 2 =CH — X — R 7 —OH (IX) 

CH 2 =CH-X-R 7 -COOH (X) 

CH 2 =CH-X-R 7 — NH 2 (XI) 

7ix;M^>MJ-fyy7t-K y7x-;M^> 

^'fyvTt-h, h u uysM y i/T±— k 2. 4 

30 — h 'J l/>y-< 7y7t- h©2 fift, t7^l/>- 
1 . 5 - v -f y '> 7 h > 0-MJl/>yW7y7t 

-K i/>>t: , j7xx;wyy7t-K 

t^f b>y^Vy7t- h^4)* 0, J >fV5/7t-h 
Si, h'Jl/yyV7y7t-hi:h 'jyfo-^n^ 

y©#2raft, ^^r^t^f u>y>fyy7t-hh*h(?) 

o^ o yh0fJ';iI^(7)rKU 7y7t-h7/^ HH$ 

fcwacifctf-c&a. ±ffi>rys/7:f- h«3-*rft^ 

ftfc, ffittM^t^x^x-f^SXIi^x^f^x 
fcfx;Ux--r;i/*Sfcti tf x;u^^x--r^S%«poa 

[0 0 3 4] 

Mb l 8 ] 
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(IX -1) 



CH 2 = CH - O - CH2CH2 - OOC - NH 



-O 

* -NH-COO-CH2CII 2 -0-CH = CH 2 



CIX-2) 

CH 2 = CHOCH 2 CH 2 OOC-~NH NH-COO-CH 2 CH20CH==CH 2 




[0 0 3 5] * * Utl 9] 

(IX -3) 



CH 2 =CHOCH 2 CH 2 NHCNH^^^-NH-^NHCH 2 CH20CH = CH 2 



(IX -4) 



CH 2 = CHOCH2CH2NH - C -NH NH - (J -NHCH 2 CH 2 OCH = CH 2 



0 / \ o 



OX-5) 



CH 2 = CHOCH 2 CH 2 OOC - NH-^J^-^J- NH -COOCH 2 CH 2 OCH = CH 2 



(IX-6X 



CH 2 =CHOCH 2 CH 2 NH-C~ NH -f V NH-C-NHCH 2 CH 2 OCH =CH 2 

0 /\ o 



(TX-7) 

CH 2 = CHOCH 2 CH 2 OOC - NH^^-^^NH- COOCH 2 CH 2 OCH = CH 2 



(IX- 8) 



CF 3 



CH 2 = CHOCH 2 CH 2 OOC-NH^^ C-^^- * 

CF 3 

* -NH-COOCH 2 CH 2 OCH = CH 2 
[0 0 3 6] [ft2 0] 
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(IX-9) 



36 



ch 2 = CHOCH 2 cn 2 ooc-Nii -^~^^c^~^ * 



* -NH~COOCH 2 CH 2 OCH = CH2 



(IX- 10) 



CH 2 =CHOCH 2 CH 2 OOC-NH-^ ^ * 



* -NH-COOCH 2 CH 2 OCH = CH 2 



(IX- 11) 



CH 2 =CHOCH 2 CH 2 NHCNH 
0 



NH^NHCH 2 CH 2 OCH = CH; 
O 



(IX- 12) 



CH 2 = CHOCH 2 CH 2 NHCNH 
O 



- NH - C - NHCH 2 CH 2 0 CH = CH 2 



(IX -13) 

CH 2 = CHOCH 2 OOC-NH 
(IX- 14) 

CH 2 =GHOCH 2 N'HCNH 
O 



NH-COOCH 2 OCH=CH 2 



NH-C- NHCH 2 OCH = CH 2 
O 



CO 0 3 7] 
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(IX- 15) 

CH 2 = CH - OCH 2 CH 2 OOC - HN^^-CH 2 - 

* -NH-COOCH 2 CH 2 OCH = CH 2 

(IX- 16) 

CH 2 = CH-S-CH 2 CH 2 -OOC-NH ^^ "* 

* -NH-COOCH 2 CH 2 -S-CH==CH 2 
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(IX -17) 



.-TV- 



CH 2 = CH - S - CH 2 CH 2 - NHCNH J- * 

O 

* -NH-C-NH-CH 2 CH 2 -S-CH = CH Z 

O 

(IX- 18) 

CH 2 = CH- S - CH 2 CH 2 OOC - NH - 

* -NH-COOCH 2 CH 2 -S-CH = CH 2 



(IX- 19) 

CH 2 = CII - S - CH 2 CH 2 -OOC-NH 



* -NH-COOCH 2 CH 2 -S-CH = CH 2 



(IX -20) 

CH 2 = CII-S-CH 2 CH 2 OOC-NH 



CH 2 



* -NII-COOCH 2 CH 2 -S-CH=CH 2 
[0 0 3 8] Wil^ T ^ x ; - x - t x 

* x - Mfcow t: nmm~m tmviwy-Ht&ifo 

afcttxy-;u^*x-rMt^4S?©fflsJpJll:t±. — «tc 40 

mmmrmcD^mm^^L, 1 -8 offline w-s 

L < tt 5 - 5 0 mSt%, ct0(ff^L<til 0^3 0 ffiffl 

[0 0 3 9] ^(:x;-^x-f;W^ft^/:«xy- 
;v^7fx--rMk^»i:*!fe(WK:S«L, 3 J*c-Jc2B«l*»BR 

ti, xy-^x-rM^lixy-^f^x-frt 



[0 0 4 0] ±iS«ttK» : Ptt--l5l!*l«tt«S»^ft»S 
fig ftii 0) e x ;v -f J v - & .j t IB l>f5:fcHJ: ^ X fl* 4 

'j;n», vi/Oil, o^yie, ^oF>(l$, >fv^ 
nhy^ p - bfx;u3f,&§ffft, P - tf x;i^y-tf y * 

u ;k r ^ u d r < K\ a 9 v l ) )vr i h\ a -/-;u.y $> 
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UU-K tfx;i>^y\/x- K *6ftHfx;K t'-'Jr 
y^D^-r K, ffl«tf-;K N- (4-^;u 

77^^^x1/1/) y^'J^TSK, N - "7 x r. ;u 
***x;i/y ^ ^ »J;l/7 ^ b\ 7^yi>, ^nn^U 
V, -f y^UV, 2-t Ka*'>xf;i/^f 2- 

y^'JU-K p-2- t KD + i/xf^f 

[004 1] m&*^TZ>¥-)l' : £S^-£{&co&& 

t5 tfx;i^ y v-fcteo^a^nTfigft* y v-C7)J±^ 
hLTt^fi*%T\ 2-80 : 9O-2O0ll*«aa 

«F£ L^mmt LTf*5-7 0 : 9 5-3 0. 
J; Ll^fsHi: LTt± 5 — 3 0 : 9 5-7 0^ 

2, 2-tf* (fc Kn*S/-**;U) tf * 
>», 2, 2-tf* (2-tKo^>/xf;l/) ^ntf* 
2, 2-tf* (3- t Kn + S/^n t?;U) yntf 
^■VL tf* (tKn^^yf;W tf* (4-t 

FD^i/7xx;i/) g£®, 4, 4-fcT* (4-tKn + 

K 2. 4-MJl/yyVVy7t»F02ift, 4. 
4' -y7xx;M^>e;-fV'>7t-h, 1, 5-^ 
7fl/y^>f V */Tir- K ^^^fl/yy^yy7 30 

K F , J^;i/^^yfl/yyV7y7t-F, 
4, 4' -y*-U>tf* (y^aA^y;Kyy7t- 

zj — ;K yxf h'Jxf i/y^'J^- 

tf^7x/-M, TkSStf^v x y-;wA, 40 
t + 77x/-;UF, tf 7. "7 x y — ;u A <7) J- -7- U V ;* =¥■ H i- 

KfNjn^^>)*cf cn^txwais 
[0 0 4 2] xjSft^i'/s^-T- U) (i kfti«M.e&*pr&^ 

;Uhftfe(7)^yv-^teh£7)lt^^tT{iffifi%T:'2^^ 

8 0:9 8-2 0 ©3EBH/>*;$i|-e& 9 , fi"/-S L^mVAZ. 50 
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LT&5-70 : 9 5-3 0, Ll^fafflh IT 

1*5-3 0 : 9 5-7 0-?£>6o *S5WT:fiefflSn-5tt 

% £ 5 WflB & * tf 4 C 4: # "C * 4 0 AfWW £ tt 7 

T^rt K«JS, p-^l/7-W;bA7^7tFi 
St, o-^l/V r -^*;i/A7^rtK»l, m-/p- 
fi^^ u/-;v*;^7;Vt t Kffiffi, 7xy-;u/^ 
U!/-;l/*;VA7^ft Kfl}i^0y#7y^«}B, U 
v*-;i^07xy-;MfjjgSi, 7xy-^y^ 

<afflg, ^'JtFn^yXfl/^ *'jAnyWktKo 
*->*^uy, 7xy-;Ht*iSS:*t57^ , J^ffi 

fcfcfcl^ -ne>(Z)j!®«i^5>^c7)^^-fl:ti. 1, 0 0 0- 
1. 000, 000, ifSKIil, 500-200. 
0 0 0, J:0jff*L<tt2. 0 00-1 0 0, OOOT 

*£^*-r 4 y 5£©*]^-e*# Lfc 

#ffi^tt£&tf 4Cl^T^4o ftfi^tt+CDlKSS:^ 
tr^y "7-^*^5-5 0**%, S?i;L<te5- 
40**%, cfc9»£L<t±l 0-3 011% fcKn 

5-5 0li% »S L< &5-4 Oll°/o, «J:»9»* 
t < fi 1 0-3 oaft%c7)^i^^^^#tr^®trfflv> 

*fU 1 -9 5fi*%, L< £2 0-9 Offi4%, 
L< ti3 0-8 01i 0 /oCDfitfe^ 0 

[0043] *aw"cffifflsnstgtt*«x(ia*fiscD 

tftlSo fflilf, S. I. Schlesinger. 
Photogr. Sci. Eng. . 1 8. 3 8 7 (1 
9 74), T. S. Bal et al, Polyme 
r, 2 1, 423 (1980) IZ fEWScCD v 7 7'x^A 
Jfi, *[T4 Wiff-SB 4 . 0 6 9. 055 ^, f« fj 4 , 0 6 9. 
0 5 6 'J* , |r.JR.e 2 7. 9 9 2^i\ WUH^-4 - 3 6 5 0 
4 9 -?-onii<lflS^gaiR(7)Ty^x^Aai, D. C. Ne 
cker et al. Macromoleculc 
s. 17. 2468 (1984), C. S. Wen e 
t al. Teh. Proc. Conf. Rad. Cu 
ring ASIA, p 4 7 8 Tokyo. Oct 
(1 9 8 8) , *S£jrM£4, 0 6 9. 0 5 5f, m 
4. 0 6 9. 0 5 6^lzmM<£>*X*-y J. 
V. Crivello et al.Macromor 
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ecules, 1 0 (6). 1 3 0 7 (1 9 7 7). C 
hem. & Eng. News. Nov. 28. p31 
(1 9 8 8) , m\Wm>$ 1 04. 1 43^ ^MWiiT 
^3 3 9, 0 4 9?, H84 10, 20 1^ M¥2 
- 1 5 0 8 4 8?, *fBB 5 F 2-2 9 6 5 1 4^r\zmWt<0 

3 — K-*> AJg. J. V. Cr ivel lo et a 
1. Polymer J. 1 7. 7 3 (1 9 8 5). 

J. V. Cr ivel lo et al, J. Org. 
Chem. . 4 3, 3055 (1978), W. R. W 
att et al, J. Polymer Sc i. , 10 
Polymer Chem. Ed. , 22, 1789 
(1 9 84) , J. V. Cr ivel lo e t a 

1. PolymerBull. .14. 279 (198 
5). J. V. Crivel lo etal, Macr 
omorecules. 14(5). 1141 (198 
1), J. V. Crivel. lo et al, J. 
Polymer Sci. , Polymer Che 
m. Ed. , 1 7, 2877 (1 9 79) , BWNWf|P# 
370, 6 9 3?, 3 3, 902. 1 1 4?, 32 3 

3. 5 6 7?, 32 9 7. 44 3?, 32 9 7, 44 2 20 
?. #@*5r?Flg4, 9 3 3, 3 7 7?, 316 1, 8 1 
1?, 3410. 201?, 33 3 9, 049?, 3 

4, 7 6 0, 0 1 3?, 34, 734, 444?. 3 

2. 8 3 3, 8 2 7?. $ilS^t^2. 9 0 4. 6 2 6 
?. 33. 604. 580?. 33. 604. 58 1? 

[0 044] J. V. Crivel lo et al. 
Macromorecules. 10(6), 1307 
(197 7), J. V. Crivel lo et a 
1. J. Polymer Sci. , Polymer 30 
Chem. Ed. . 1 7. 1 04 7 (1 9 7 9) KgBtt 
CD-t: U-V-^Af&, C. S. Wen et al, Te 
h, Proc. Conf. Rad. Curing AS 
I A, p 4 7 8 Tokyo, Oct (1 9 8 8) ^IB 

ttcDT^v-^ Ammo)*-^ am. ^mm^3 t 9 

0 5, 8 1 5?. *?»IB4 6-4 6 0 5?, mm 4 8 

-3 6 2 8 1 ?, mm 55-32070?, mm 6 

0-239736?. mm 61-169835?, *S 

mm 6 i - i 6 9 8 3 7 ?. &mm 62-58241 

?. m^m 62-212401?. wmm 63-702 40 

4 3?. «FBflBg6 3-2 9 83 3 9?iriB«CD*«>'Nn 
yWk&*/K. Meier et al, J. Ra 
d. Curing. 13 (4). 26 (1986), 

T. P. Gill et al. Inorg. Che 
m. . 19, 3007 (1980), D. Astru 
c. Acc. Chem. Res. , 19 (12). 37 
7 ( 1 8 9 6) . *HJH : f-2 - 1 6 1 4 4 5 ?^ffiiffi<3!)* 
m<fcM/tim;>>v Y ><t%0, S. Hayase eta 
1. J. Polymer Sci. , 25. 753 (1 
987), E. Reichmanis et al. 50 
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J. Polymer Sci. . Polymer Ch 
em. Ed. . 2 3. 1 (1 985) . Q. Q. Zhu 

et al, J. Photochem. . 36. 8 
5. 39. 317 (1987), B. Am it et 
al, Tetrahedron Lett., (24) 
2 2 0 5 (1 9 7 3) . 

[0 045] D. H. R. Barton et al. 
J. Chem. Soc. 3571 (1965), P. 
M. Collins et al, J. Chem. So 
c. . Perkin I, 1695 (1975), M. 
Rudinstein etal, Tetrahedr 
on Lett., (17). 1445 (1975), 
J. W. Walker et al, J. Am. Che 
m. Soc. . 110, 7170 (1988), S. 
C. Busman et al, J. Imaging 
Technol., 11 (4), 191 (1985). 

H. M. Houlihan et al.Macrom 
olecules, 21, 2001 (1988), P. 
M. Collins et al, J. Chem. So 
c. , Chem. Commun. , 53 2 (1 9 7 
2), S. Hayase et al, Macromo 
lecules, 18. 1799 (1985), E. R 
eichmanis et al, J. Electro 
chem. Soc. . SolidState Sci. 
Technol. , 130 (6) , F. M. Houl i 
han et al, Macromolecules, 

2i, 2001 (i 9 8 8) . mmnmo 2 9 0, 7 

5 0?, 30 4 6, 0 8 3?, 31 56, 5 3 5 ?, 3 
2 7 1, 8 5 1?, 30. 388, 343?, *@#rF 
»3. 901, 710?,34, 1 8 1, 5 3 1 ?, 4# 

mm 6 o - 1 9 8 5 3 8?, ¥?mm 53-133022 
?^ie*©o-- h u-o^^m^m&^r^mt^ 

M. TUNOOKA et al, Polyme 
r Preprints Japan, 38(8), 
G. Berner et al, J. Rad. Curi 
ng, 13 (4),W. J. Mijs e t a 1 , C 
oating Technol. , 55 (697). 4 
5 (1983) , Akzo. H. Adachi eta 

I, Polymer Preprints, Japa 
n, 3 7 (3) . »jffl*SFff3S0 1 9 9, 6 7 2?, 38 
4515?, 31 9 9. 6 72?, 3044, 1 1 5 
?, 30 1 0 1, 1 2 2?, Xm¥f^m4, 6 1 8. 5 
64?, 34, 371. 605?, 3 4, 431. 77 

4?, mme4 - 1 8 1 4 3?, wm j T2 - 2 4 5 7. 

5 6?, VfffiW-3- 1 4 0 1 0 9-^KiESRcD-l' 5 J 7.)V 

tk-t&it&fa. mume 1 - 1 6 6 5 4 4^izmm<D>> 
C0 0 4 6] £t:znbo.yt\z£om&$t-'ii'rz>i& % & 
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ft, M. E. Woodhou s e et a 

1. J. Am. Chem. Soc. , 1 04. 5 5 8 6 

(1982). S. P. Pappas et a 1 , 
J. Imaging Sc i. , 30(5), 218 

(1 9 8 6) , S. Kondo et a 1 . Mak 
romol. Chem. . Rapid Commu 
n. , 9, 62 5 (1988). Y. Yamada e 
tal, Makromol. Chem. , 152, 15 
3, 163 (1972). J. V. Crivello 
et a 1. J. Poylmer Sci.,Poly 
mer Chem. Ed. , 17, 3 845 (19 7 
9) , *I^S3, 8 4 9. 1 3 7-§\ aS«rM=* 
3. 9 1 4, 4 0 7, «FlB63-2 6 653f, ffl 
BB55-1 64824 ^\ #MB8 6 2 - 6 9 2 6 3 ^\ 
#MBS6 3- 1 4 6 0 3 8 7, 4$ffflB86 3- 1 6 34 5 
2 ^\ ftMm 62-1 53853^ ¥tmm 6 3-14 

6 0 2 9^HE«©^b^*SrfflV^Si^:*«l?3rSo 

[0 0 4 7] JEfcl, V. N. R. P i 1 1 a i , S y n 
thesis, (1). 1 (1980). A. Abad 

et al.Tetrahedr on Let 
t. . (4 7) 4 5 5 5 (1 9 7 1) , D. H. R. B 
arton et a 1 . J. Chem. Soc. , 

(o . 329(1970), ^mm^m3, 779, 

7 7 8^ BWH4MM&12 6. 7 1 2 mm<D^t\z. «fc 

"c, w k fir a k «i; u $ n 5 ?s ta- ^t*» $ fc it mm <d n« jm 

K i0»£J8£T*fl:£*&i:LT, TIB— il* (IV) 

[0 0 4 8] 
[<fc2 23 

o 

SO* _ (TV> 

[0049]^, Ai^2fffioe^^ l< te^mmwm 

Sri:*«"CtSo — (IV) tz&VMC, A£>2fffico 

tf, x^uyjiE, MJx*uyJ,t;-, yutfuyWK x* 
;Ux^-uyaE, 1. 1 - yV f^xf u yffi, l -x-T- 
;u- l -y f^xf 1, 2-y^^^xf l/> 

-7- YJA ;u x u y K v- i/ JU x /- u y >J- 
^ ^fy;i/xf ls>m, 2-yf;H^J^^l/yffi, 2 
-xf;l/ h l ) ^ -^f- U >>MK 1 . 1 - v y -7-;!/ h u y * u 
y&K 2, 2-y^^;uh 2-x^;u- 
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2 h'J/f- 1 -x^;u- 3~^f ;u h 

'J^f 1. 2-^>^o^u>S, i, 2-v 

^o^^yi/>S, l, 2, 3- 
i/^n-?>^u>^ 2, 3-y;Wil/>S, tfx 
u>S> ^f^t'xuvi, i, i-^y^;utf-u> 

^n-\^r-b>-l, 2-^UyS, 4-v^n^^-fc:y 
-1, 2--f l/VS, 5-^f-;l^-4-y^o^-by 
10 -1, 2--f l/yg, 4. 5, 6-h'J^f^-4-> 

2, 3-^UVS, tfv^n [2, 2, 2] *^h-5 
-xv-2, 3->f U>S«c4f*«#*nS 0 
[0 0 5 0] Sfc, ACD2fi!li©B*8BI6aga«tt, ±|B 
Oint 2fflf©flB/»jK3Sa^«iJ^«7 xx;uS4if6!)T 'J 

1 - 7xi;i^xf i/>S, l -^y 1 - y 
20 ^;Vxfl/>S, 1 -7x->xf i, 1 - v 

7ii;l/xfl/yS, l-7xx;i,Mjyf 2 
-7xn;i/ h 'J ^ if U>£5, 1 - x -7- ;U - 1 --7 ^ x ;w 
h'J^f l/Vi, 7xZ;l/t'-l/yS, 3. 6-#*V 

-1. 2, 3, 6-fh7tFD7^J;^ 1, 4. 
5. 6. 7, 7-^H-^od-5-;H;^>- 

2, 3-^ i/y^^^tf^n^o A(£> 2 fiiiicD y/sm 

b< 2 9, 

tf, 0-7xrL^y^ 1, 2--J"^^U>J,^ 1, 8 
30 -t7fl/vS, 2. 3 - tf V v-f 'J 2, 3 - fcf 

^V^-OUS. 2, 3-^>\/ [b] f*7x>i?>f 

[005 1] £fc, A0 2W©B*^©jKa2Ett, ±1E 
;u-i. 2 - 7 x x uym, 4-y*;u-l. 2-7x 

xU>S, 3-^on-l, 2-7xXl/>I, 4 - ^ 
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